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_History of the Mk 49 Warhead

In mid-1956, Los Alamos Scientific Labaratory and Sandia started to investigate
warhead.designs that could be used in connection with ATLAS and TITAN inter-
continental ballistic wmissiles and JUPTTER and THOR intermediate-rauge ballistic
missiles. These studies culminated in development of the XW-35 and XW-35-X1

Warheads.
(®)(1), b)3)

' - “The XW-35-X1 was a new configuratioe designed to

e o e -

produce a higher yileld per pound, .and was to follow the XW-35 in development by

about one year.

< Due to delays in missile availability, it became apparent that the XW-35-X1 would
’ become operational at the same time as the earliest of the above missiles (with

exception of JUPITER) and that the XW-35 design could be canceled.
Ty X, OO

A decision was then made to cancel the XW-35, use the modified XW-28 for
JUPITER, and apply the XW-35-X1 to all four missiles.

(B6X3)

Since THOR and JUPITER squadrons were scheduled for
deployment ih late 1958 and the XW-35-X1 Warhead would not be avallable in time,
modified Mk 28Yl Warheads would be supplied for the interim period.1

A meeting with General Electric, deeigners of'the nose cone for the ATLAS, TITAN
and THOR, was held December 9, 1957, and it was noted that the modified Mk 28Y1

)- Warhead would be renamed the'XW-49.? This warhead would contain no internal power,
as this would be supplied by the missile adaption kit. It was felt that thelxw'49
could be produced in 195%8.
Y
(B)(1). (X3
' -
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®)(1), (B)(3) The warhead would be_sealed
and pressurized, The firing system would be checked after assembly and subse-
quéqtly require only continuity and pressure monitqring‘in'field or stqckplle.
There would be no component replacement permitted and mo reason to break the

" warhead seal after initial assemblj.1

The Mk 49 Mod O wérhead was designlrelegsed ;n'Harch 1958,3 and early units
entered stockpile in September 1958.4: Sandia presented Report SCAIGI(TR);.
Des;ription and Status Report at Design Release of the W49-0 Warhead, to the
April 23, 1958 meeting of the Special Weapdns-Developmenti_Board'.5 The report
noted that the Mk 49 Mod O was 2 thermonucle#r warhead deSigned for'early- '
emergency-capability ﬁse in JUPITER and fﬂok missiles. The warhead -was 20 incheg
‘in diameter and 54.2 inches in length, exclusive of"mougféng_ggg!igiggg, -

—

(®)(1). (B)(3) Field testing

-

was limited to mbnitoring the internal warhead pressure every 30 days and checking

electrical continﬁity just before mating the warhead to missile re-entry vehicle.

The report notedA;hat éheVMk 49 Mod Q was the first ?arhead system to use a rotary
chopper inverter/converter to change low-voltage direct current (28 volts) into
high-voltage d1rect cutrent (2200 volts). When proper signalé were applied to

both chopper and converter, the ‘applied voltage was interrupted, transformed
rectified and used to charge the X-unit capacitor storage bank. To comP1ete arming
functions,'a low-voltage direct current was applied to boosting-gas rese:véir and -

valve agsemb\y to release deuterium-tritium gas into the sealed pit.

The Mk 49 Mod O Warﬁead could be fired by either ome of two signals. The air-burst
option'apbliéd 2 28-volt direct-current signal to a high-turms-ratio, lowfi?Pedance
pulse transfbrmér. 'The'stepped-up voltage was applied to one probe of a dual-probe
spark gap, ionizing the.gap and releasing energy stored in the x-unit»capacifor bank

.tq the detonators, firing the warhead.

In the contact-burst optiom,.a 250-volt direct-current signal was developed by

contact crystals and applied to the grid of a cold-cathode thyratron trigger tube,
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caucihg the tube to conduct. ThisAdischarged the capacitor in the plate circuit .
tﬁrough the Prdmery of the pulse transformer, and voltage generated'in the secondary
was applied to the second prbbe of the spark gap. This jonized the gap, the capaci-
tor bank discharged into the detonators, and the warhead detonated

{b)(1). (b}(3)

The firing system included X-unit, trigger circuit, rotary choppers, converter,
amm/safe switch, and filter package. The boosting-gas reservoir and valve were
mounted within the warhead pressure container.. This container, composed of warhead
case and pressure cover, housed varhead components and protected them from storage -

. and operational environments. A pressure switch and humidity 1ndicator were prOvided

‘within the container to monitor internal pressure and humidity.

(b)(1), (b)(3)

Mésed on relative results of these two tests, and the fact that the nuclear testing
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woratorinm was approaching, Los Alamos pr’oposed,' June 16, 1958, that the XW-35

program be canceled in favor of the XW-49. This suggestion was approved by -
, A » , 3
the Division of Milftary Application, July 3, 1958.

The United States Atomic Energy Commission wrote to the Deputy Secretary' of

). ‘Defense, July 8, 1958, reporting the decision to abandon the XW-35 program in
favor of the XW-49,

) ®)1). ©)3)

) Sandia notified Albuquerque Operations Office, July 17, 1958, that the Mk 49Y1
Mod 0 Warhead would be delivered to stockpile in the near future. However, it did
not appear appropriate to make the release until #n accepﬁable number of success-

- . ful warhead flights had been completed in v'a‘rious.mi'ssi].es.' Schedules called for

» four THOR systems flights, and three system and two component flights in JUPITER

. by late 1958; and these would be the bare ninimum to support an application release
of warhead and missile. However, before the end of 1958, Sandia would issue an

’. emergency-capa?ility release to perini‘t Varhe:_g-nﬁ_ssile deployment pending av.au.-
ability of adequate flight-test information.

An'amended release of the };k 49Y1 Mod O Warhead was made August 29, 1958. 1t vas

° noted that satisfactory tests of thi{s warhead had been peifomed in simalated

environments typical of JUPITER and THOR, and application release for use in these
11

missiles was authorized.
® By April 29, 1959, three warheads had been flight tested on THOR. Flight data iadi-
e cated that the warhead experienced a relatively mild environment and that the warheads

functioned as intended, in both air and contact burst. Six warheads had been tested

on JUPITER. Of these, one test was successful, two werevunsuccessful due to missile

failure, two unsuccessful due to nose-cone failure, and ome unsuccess__ful due to

UNCLASSIFIED

o e o s



UNCLASSTFIED

RS 3434/30

fuzing-system failure. Despite this poor showing. it was noted that these warheads
had also experienced a relatively mild environment and that the weapous would have.

12
functioned properly if the correct fuzing signal had been given.

The Mk 49Y2 Mod O Warhead was released July 2, 1959 for use with the ATLAS missile.
One flight had been made, and this also {ndicated that the warhead could adequately

‘resist the hissile~environment.13 The Mk 49Y1 Mod O for the ATLAS was released
14 -

© - July 29, 1959.

Mk 49 Mod 1 Warhead -
Development of a Mk 49 inertial switch was Vrevese in May 1958 This device would
prevent warhead arming until the weapon had experienced a re-entry deceleration

environment, and prevent premature.detonation caused by tester malfunctions, proce-

dural mistakes, or acts of sabotage.15

An amendment to the military characteristics was approved by the Hilitary Liaison
Comm{ ttee October 21, 1958. This requested that a sensing device be built into the
Mk 49 Warhead, to be actuated as iate in the micsile;acceleration phase as possible,
so as to reduce the possibility of nuclear detonation through accident or sabotage.
The Department of Defense had requeéted that this device be located so that access
was difficult and tiﬁe'°°ns“ming; and to protect against_fire-or cther accldents.
1t was suggested that all existing Mod 0 Warheads be retrofitted with the cevice;
thus resulting in the Mod 1. :

Initial release of Mk 49Y1 Mod 1 and Mk 49Y2 Mod 1 Warheads was made in June 1959,
ecd early production'was attained in October 1959 by retrofit of Mod O WarheadsT
'The Mk 49 Mod 1 was identical in all respects to the Mk 49 ModVO, with exception
of the inertial switch. This switch closed and latched after experiencing a force
of 3 to 10 gis, with a total input of 10 g-seconds.

Three 28-volt direct-current inputs were reQuired for arming.‘ These could be re-
celved simultaneously, but, if in sequence, the order had to be as follows: )

Continuous input to the chopper motor, (2) continuous input to the voltage counverter,

JNFT:AQ )
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A

and (3) pulsed or continuous input to the boosting-gas valve.
| Y | et et i i =

(b)(3)

Tuo alternate methods of firing the trigger circuit were provided. The first was
28-volt direct current, and was used only in the air-burst option. The other was

. a 250-volt direct current pulse, and could be used for either ground or air-burst.

;?uzing signals varied with the missile, iUPlTER iosued signals singly, in the
above order, for arming, by cam-actuated switches on a safing and arming sequencer.
Either a radar-air-burst or'a-contact;crystal'signal vas then received. .The ATLAS
and THOR fuzing systen provided arming signals simultaneousl& and detonéted the

warhead by means of a baroswitch for air-burst option or piezoelectric deStals_?“

the contact option‘.]'7

| Mk 49 Mod 2 Warhead

._The'Mk 49 Mod 2 ﬁarhead would have been incorporated in the Mk 3 re-entry vehicle
in the ATLAS missile. The design would have been internally initiated, as in ]
Mods 0 and 1. A decision to change to external initiators (see the Mk 49 Hod 3.
Warhead) resulted in canceling the Mod 2 prior to production, in favor of the
MK 49 Mod &, '

Mk _49 Mod 3 Warhead

A product-chenge_proposal dated November 5, 1959 was designed to conserve reactor

products.
{B)(1), (b)(3)

The Mk 49 Mod 3 Warhead was design released in January 1960, and authorization

: , 19
for use of this warhead with JUPITER and THOR missiles was issued March 11, 1960.
Early production by retrofit of Mk 49 Mod l's was accomplished during March 1960,

_and nev production started in June 1960,

(b)(1). (b)(3) _ )
The electrical systew consisted of the Mk 28 capacitor bank

'UNCLASSTRTED

[ —




TIN(CT, A QQTF‘TFD

BS 3434/30°

'uod 0 Warhead, but a new warhead case and pressure cover would be provided. ‘The
case would have provisions for mounting nose cap and flare skirt, and the pressure
cover would have to withstand the loading created by attachment to the missile.

The portion of the warhead case exposed: in the re-entry vehicle would be covered
with ablation material.22

VSandia presented ‘the development program definition of the XW-49-X1 to Albuquerque
Operations Office March 16, 1959. Warhead development was directed toward design
release in May 1959 and early production in February 1960. The new warhead case
would contain modified Mk 49 Mod 0 plastic, same nuclear system, and Mk 49 Mod 1
firing eet.16

Sandia presented Report SC4293(TR), Proposed Ordnance Characteristics'of :he'xw-49-
X1 Warhead, to the October 21, 1959 meeting of the Special Weapons Development
Board.24 The report noted that the warhead was being designed for incorporation
in the Mk 3 re-entry vehicle. Carry-over components from the Mk 49 Mod 0 and ‘
Mod 1 Warheads would be used wherever possible. Significant changes included

major redesign of warhead case section, new interface provisions, and improved

sealing features.
(b)(3)

L The report was accepted and forwarded to the Division of Military
Application. ’ -

b)(1). (bX3)

'Design release was scheduled for January 1960 and early produc-
tion for April 1960,

(b)(3

“THis change would lengthen the warhead”by 2.1 inches. The major
diameter would be 20 inches plus aBlating material, maximum length 57.9 inches
plus electrical connectors, and the weight about 1640 pounds without ablation
material and 1732 pounds with ablation material. (0)(1), (b)3)
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(b)3)
Mk 49 Mo@ 5

On April.ﬁﬁ, 1962, the Division of Military Application requested that the JUPITER -
warhead be provided with a permissive device to prevent unauthorized detonation.
Sandia stated that an expedited program could produce retrofit kits by late Sept-
ember 1962. To be compatible with the limited space available in the varhead

firing section, separate environmental sensing devices and code switches would be
instelled.. )

A joint working group was established and met initially May 11, 1962. It was

noted that this change would produce the Mk 49 Mod S and would increase the warhead ) .
weight by 12 pounds., The de81gn was released September 25, 1962 and, within 4 days,

two warheads had been retrofitted. 33,34 The Mod 5's were produced by retrofit of

Mod 3's and involved replacing an inertial switch pack with a coded switch pack and
'substituting a new 2-piece pressure cover.35. ‘

Report SCdTBﬁ(WD), Final Evaluation Report.for the Mk 49 Mod 5 Warhead, was-pub-
lished in May 1964. This noted thet permission had been given to deviate from
}normel devel&pment'and production procedures in order to meet the re;rofit.date.
Conversion hardware was produced from development rather than preduction draﬁings.
the design group was giveﬁ éesponsibility for acceptance of components, and all
hardware, where possible, was 100-percent ;ested to establish its functional,

- electrical, structural and interchangeability characteristics.’

The system operation of the Mk 49 Mod 5 was the same as the Mod 3, except ;ﬁat the
environmental-sensing-device switches were not cross channeled, and therefore any
switch failure would cause failure on one channel. Prior to launch, the coded

: . 36
switches were remotely armed to provide continuity through that part of the system.
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Glossary of Mk 49 Te

Adaption Kit -- Those items peculiar to the warhead installation less the warhead;
namely, the arming and fuzing systems, power supply, and all hardware, adapters,
and the like, required by a particular installation. Aﬁaption*klt components are

‘normally grouped into a complement, radars (if used), and power supply (if
required).

Albuguerdue Operations Qffice -- The local office aof the ‘Atomic Energy Commission
(AEC) concerned with the operations of Sandia Corporation.

ngosting -- The technique of increasing the yield of a nuclear device by intro-

ducing deuterfum-tritium gas into the implosion process to increase fission
‘activity.

Capacitor -—"A.condenser that accumulates and stores electtical energy until time
- for detonation.

Chopper-Converter -- A device for transforming steady direct current into chopped
pulses of energy.

. Coded Switch -- A switch that cannot be operated until and unless the proper com-
bination 1is dialed . .

Contact Burst -- A weapon burst occurring on contact with target or terrain.

Crash Program -- A Weapons program ‘that has been expedited and its schedule speeded
up. Generally produces weapons of lower quality or hand-made items that have not
been fully tested or certified for use. See Emergency Capability Program.

gegart nt of Defense -~ The Armed Forces, i.e., the Army, Navy and Alir Force.

Detonators ~~ Explosive devices which, when initiated &eespbzidgeauieeo9 by the
X-unit, ignite the lens charges of the high-explosive sphere (Which See)

Deuterium -- The hydrogen isotope of mass number 2. P

nivis;gn of Military Application -- An AEC office that functions as liaison between
the uilitary and weapons designers and producers. '

{b)Y(1), (bX3)
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)1), ()3

" Field Command -- The local office of the Armed Forces Special Weapons Project
(Defense Atomic Support Agency), located on Sandias Base, Albuquerque, New ngico.

Firing System -- The electrical system of the weapon that produces and applies a
high-voltage current to the detonator. A :

Fyzing System -- The SYSfem that arms the weapon at the_appropriate_tima and pro-’
vides a firing signal to the firing system at the selected burst height. . -

(b)(1). (b}(3)
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